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(54) YCTPOflCTBO flIW YCTAHOBKH IUIACTU- 
PH B OBCAflHOft TPYBE 
(57) HaoOpeTeHMC othochtc* k TexHHice 
noAsenHoro peMOHra ckbjwhhm h npea- 
ibiaHaieHO nna BoccraHOBiieHHH repMe- 

TH33UHH oOcaflHMX KOHOHH HapTHHUX, BO~ 

AHHboc h raaoBux ckb8jmh. Uenb - iiobw- 
mcHMe HaAOHOCTH paOoTM ycTpoflcTBa 
3a cieT npcflOTBpameHHa saicnMHHBaHHJi 
npo«HnbHboc KOHycHMx ynopoo 9 b ro*pH- 
Pcbsmhom luiacrupe (111) 3 npH oAHospe- 
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moiimom ynpowemiH ero ko ic »>yKHHH • 
ycTpoiicTBO coAepmuT nonyK) u.-anry (IHIO 

1 C PAJUIAJI bHbIMM OTBepCTHHMH 2 H paC~ 

noJio*eHiiwe b aoaocth m 3 uaTpyOxa 
ynopw 9. Ha KOHuaM uHAiiHAPHqecKHX 
yqacTKOB m 3 paGMemeHbi hhtrhhh *eCT- 

KO CBH3aHHbHI C IT11I I H BepXHHH ySAbl 

ynncTiienim (YY) A, c kotopwmh *ecTKO 
cocAHiJeiibi ynopw 9. FIoa rn 3 pasMemena 
AopHHpywwaH roiioBKa 14, c kotopoh *e- 

CTKO CBH3ail HHJKHHH KOHei* mil 1. Hk*HHH 

yy 4 ycraHOBJieH Ha cpe3«oM onenenre 

Ha 11111 1. flOfl paAHaJIbMMMM OTBepCTMJIMH 

2 mi! 1 iiMeeT b cnoeft iiojiocth nepe- 
KpbreaTCJib novoKa b bha* cpe3Hoft 3a- 
rvnytBKH 10 c 4>HxcaTopOM. f!pH noAa^e 
xhaxocth bo BHyTpeHHioxi nojioCTb m 3 



corwieTCR AauneMHC, oGecneimoaramee 
pactmipomte it npirnaTue HI 3 no nonnoro 

KOHT3 KT3 GTO TO^pHpO B3 Hllofl MACTH K 

BHyTpeuHen cTCiiKe oOcaAHofi koaohhw. 
repMCTH 3a hhh BiiyTpeimefi no.nocTH m 3 
o6ecneM»BaeTCH W 4. B momcht kphth- 
wecKoro AaaneHHH hwrhhA W 4 onycxa- 
eTCfl no nil] 1. OAHOBpeMemio npn ne- 
3 iiaHMTeLn bHOM yaejiHueHHH AaBJieHH*. cpe- 
saeTca (JmxcaTop 3arnyniKH 10, xoTopan 
naAaeT b pacaiHpeimyib nojioCTb Hill 1. 
na pacnoAomeHHyio b Heft orpaHHmrrejib- 
Hyw KpfiCTOBHHy • OcBo6o*AaeTC* KaHaJi 
pjin nepeAaMM jkhakocth b roAOBxy 14. 
Pa3McmeHHwrt b Heft o6paTHi»ifl K/ianan 15 
npH co3AaiiHM AaBJienH* aaxpwBaeTCH . 
9 hti P 



1 

H3o0pereHHe othochtch k TexHHxe 
noA3enHoro peMOHTa ckbuhh, a hmchho 
k ycTpoficTBaM Ann BoccTaHORnemui rep- 

MCTHsaUKM 06caAHb0C KOJIOHH HefrrflKbtX, 

BOABHboc k raaoBboc ckbsjkhh . 

Uejib M3o6pexenHH - noEwmeHne na- 
AemnocTH paGorbi ycrpoflCTBa aa cneT 
npeAOTBpameHKa 3aKJinHHBaKHH ynopoB 
b nnacTbrpe npH OAHOBpeMeHHOM ynpo- 
meHHH ero KOHCTpyxitHH. 

Ha 4>ht. 1 H3o6pa*eH ro<t>pHpoBaHHUft 

nJiaCTbipb C UHnHHAPMWeCKHMH KOHUe- 

bwmh yuacTKaMH; Ha <t>Hr. 2 - paspes 
A-A na *nr. 1; Ha 4>Hr. 3 - paapea 
B-E Ha 4>Hr. 1; Ha tar. 4 - ycrpoftCTBo 
b c6ope c anacTbipeM, o6m«ft bha; na 
<frnr. 5 - nonoxeHHe ruiac-rup* nocne 
rHAPaanimecKoro BoaaeflCTBHH na nna- 
CTbipb; Ha <J>nr. 6 - to me.nocjie cpe- 
3a HHsHero y3Aa yrtnoTHeHHH; Ha (foHr.7 - 
to xe, npn ero xaJiH6poBxe AopHHpyw- 
meft ro/ioBKofl b Ha^anbHWH nepHOA; «a 
4wr. 8 - nonoxeHHe nepeKpbiBaTejia no- 
TOKa b MoneHT pacnmpeHMH onacTwpfi 

rMApaBJIHMeCKKM B03AeflCTBHeM| Ha 

4>Hr. 9 - to me, nocne ero cpe3a, pa3- 

pP3 . 

yCTpOHCTBO COCTOHT H3 riOHOH DJTaH- 

ru 1 c paAitaJibHbiMH otbcpcthjimm 2, 
pacnanoKeHHbiMM BiiyTpn ro<t)pHposaHHoro 
onacTWpH 3, yanon A yn/ioTHeHHH, 3a- 
KppiiAeiiHMx Ha noJion orraHre I b kohug- 

BhlX HIL'lHHApH'ieCKHX M3CTAX TO^pHpOBa H- 



hoto nnacTbrpa 3 h coctohiokx H3 koa b*~ 
ueabtx 3A3CTHHHMX BTynoK 5, Maineo5- 
paaHUx nawneT 6, orpaHHUMTenH 7 h 
cpe3Horo orpaHHHHTejiH 8, -paaMemeHHbix 
BHe ro(t>pHpoBaH»ioro aaacTbipa 3 3a y3- 
naMM 4 yiuiOTiieHMH, npo4»HJibHwx KOHyc- 
Hbcc ynopoB 9, pacnojiomeHHboc Ha nepe- 
xoAax ot ro^pHpoBaHHoft k ahjihhaph- 

]q tjecxoft noBepxHocTH nAacTbipn 3 c o6ec- 
ne^eKHeM HenoABHmHoro ncuiomeHHH ana- 
CTbjpK npH cnycxe b CKBamMHy h coaAa- 
hh3 ycAOBHH juih pa3MemeHiiH yrutoTHH- 
TejibHboc aneMeHTOB Bbmie yriopos b uh- 

^5 AHHAPwecKHx uacTfrx imacTbipH, nepe- 
KpbTBaTena noToxa b BHAe cpe3Hoft 3a- 
r/iyniKH 10 c <J>HKcaTopoM 11, ycTaHOB- 
AeHHbix b nonoft nrraHrc 1 noA ee pa- 

AHailbHblMil OTBepCTHHMH, Orpa HHMHTeJIb- 
20 HOH KpeCTOBHHM 12, pacnoAox eHHOfi B 
pacinnpeHHoft nonocTH 13 niTaHTH \ 9 Aop- 
HHpyw^eH rHApaanHqecKofi roAODKH 14, 
3aKperuieHHOrt Ha HK«HeM xoHue noAoft 
laraHTH 1, h o6paTHoro KJianaHa 15, 
25 paaMemeHHoro b rHflpaBJiHuecxofl aop- 
HHpywmeft .roAosxe 14. 

YcTpoficTBo cnycxaeTCH wa HacocHo- 
KOMnpeccopHboc TpySax 16 x MecTy 17 
Ae^exTa oScaAHOft Tpy6w 18, 
3C YcTpoftcTBo paCoTaeT cacayk^m 06- 
paaoM, 

IlocAe cnycxa ycTpoHCTBa b cOope 
c nAacTbrpeM na nacocno-KOMnpcccop- 
Hbtx TpyOax 16 b CKBajcMHy k mgctv 17 
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3 i a 3; 

jr.-:£eKT3 b oOca/iuoft Konoime 16 (to no- 
n ■ mTaHre 1 Mep€3 pannajibiibie ot- 
bc» cthk 2 bo BHyTpeHHww naiocTb mia- 
CTwpn 3 noAa»T *imKocTb h cosAawT 
rwpaBJiHMecKoe AaBAeime, o6ecneMHBa- 
lotnee pacnwpeitHe u npK*aTwe nnacTwpn 
no nonworo KonraKTa ero rcxfepnpoBaHHofi 
MacTH k BHyrpeHHefl cTeHxe oOcaAHOfl 

r.OJIOHHbl. 

repMeTH3auHH BHyTpeHHeft noAOCTH 
miacTbipH npM cosflaHHM naaneHMH oOec- 
neMHBaeTcn 9a cqeT yanos 4 ynnoTHe- 
hhk 9 pacnoJioneHHux no KOKuaM nnacTti- 

PH B UHJtHHAPHMeCKHX MaCTHX. IIpKVeM 

nepBOHananbHo rcpMeTHaaAHJi o6ecne- 
MHBaeTCH qameoCpaaKbiMH ManxeTaMM 6, 
a npw pocTe naBJieHHH HaAexHocTb rep- 
M8TM3auMM AononKHTCJibHo noBbnnaeTCH 

SJiaCTH^HMMH BTyAKaMH 5, KOTOphie noA 

BosAeftcTBHCM A^BJieHHH , nepeMemaacb 
coBMecTHo c Mameo6pa3KWMM HameraHU 
b occbom HanpaancHHM no nrraHre 1, 
cxHMajoTCH, a b paAHanbHoM HanpaBA€HHM» 
no AHaneTpy yBeAHMMBawrcH t npo*iHo koh- 
^raKTHpyn c imnHHAPH^ecKott nosepxHo- 
CTb» nnacTbipH c oAHOBpeMeHMbw ero 
pacawpeHHeM npn pocTe AaaneHHH flo 
icpHWiecxoro MOMeHTa. B momcht nacTy- 
njietwfl KpHTHMCCKoro (pacqeTHoro) 
^aaneKRH cpeaae-rcH orpaHHHHTenb (maft- 
6a) 8 h HKMHHft yaeA A ynnoTHeHHH ne- 
peMemaeTCH no nonoa mraHre bhhs. Oa~ 
HOBpeMeHHo npH He3HawrenbHOM (pac- 
mcthom) yBejiMweHHH AaaneHHH cpesaeT- 
c« 4>HKcaTop 11 ncpCKpuBaTefW noroica 
cpesHoft sarnymxH 10, ico-ropa* na^aeT 
b pacmHpeHHyio nonocTb 13 Ha orpaHH- 
qHTenbHyw KpecTOBHHy 12, ocso6oxAaH 
jcaKaA aah nepe«aHH *hakocth b rMAPaB- 
AOTCCKyio AopHMpyiomyw ronoBxy 14. 06- 
paTHWft wianaH 15 npH co3AaHHH Aasne- 
hhh b AopKKpywmeft ronoBxe aaKpuaaeT- 

CH. 

npouecc paasanbuoBKH UHJiHHAP»^ec- 
kmx kohuob anacTbipa h KanHtfpoBKH no 
saefi ero jsjihhc ocymecTBAHt'TC* nyTeM 
npoTHPHBaHHH noA AaaneHHeM nwpaB- 
jiH^iecKofi AopHHpywiaeft toaobkoA npa 
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noni»eMe HacocHo-KOMnpcccopuwx Tpy6 
iia noBepxHocTM. TaK Kan uonan arraH- 
ra 1 MMeeT paA>iani>m-ie oTBepCTHH 2 c 
bwxoaom whakocth B CKBawJUiy, TO noA~ 
5 AepxaHHe HeoOxoAMMoro abbji eHHH b ycT- 
poftcTBe npw paasanbuoBKe kohuob h 
KannSpoBKe nnacTbipH oGecnenHBaeTCfl 
aa cneT y Be ah ^e huh' npoHSBOAHTenbHo- 
cth nacoca. 

KaAHfipoBxy nnacTbipH mowho noBTO- 
pHTb MHoroKpaTHbiMH npoxoAaMH rHAP3B- 
AHMecKoft AopHHpywmeH ronoBKH, npn 
3T0M cnycx ronoBKH b HexoAWoe nono- 
t5 xemie ocymecTBiiHeTCH 6es H36brroMHoro 

AaBAeHHH *HAKOCTH B CHCTeMe • 

IlocAe okoh*j3HHH npouecca ycraHOB- 
km nnacTbrpA aaCbiTOHHoe AaBAeHHe b 
CHcreHe cHKMaeTCH h ycTpoflcTBo noA - 
20 HHMaeTCH na nofiepxHocTb, npH stom 

CAHB «HAKOCTH H3 Tpy6 OC ymeCTBAHeTCrt 

Mepea paAHanbHue oTBepcTHH 2 ycTpoft- 

CTBa. 
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OopMyna H3o6peTeH 



M H 



ycTpofiCTBo ahh ycTaHOBKM nnacTbipH 
b o6caAHofl Tpy6e, coAep»an;ee nonyio 
2$ nrraHry c paAHanbHMMH otbcpcthkmh, 
ro4>pHpoBaHHbifl nnacTbipb c uhahhaph-^ 
necKHMH y^acTKaMH no KOHuaM a^h paa- 
MemeHMH BepxHero, xecrico CBnaaHHoro 
c noiidft BTaHro», h HHJKHero y3Jios 
yriAOTHeHHH f pacnonoxeHHwe b nonocTH 
nnacTwpfl ynopu, mecTKo cBHaaHKbie c 
yanaMH ynnoTHeHHK, h pa3MeflteHHyio noA 
nAacTupeM jxopmpy*xnyw rcuioBKy, o t- 
AH^awiaeecH TeM, wto, c ue- 
Ab» noBbimeHHa H3Ae*HorCTH pa6oru ycr- 
poHCTBa 3a cueT npeAOTBpameHHH 3a- 
KAHHHBaHHA ynopoB b nnacTbipe npH oa - " 
hobp £Me hhom ynpomeHHH tro KOHCTpyK- 
uhh, mcuHHft y3en ynnoTHeHMK ycTaiioB- 
AeH Ha cpe3HOM aneMeHTe na nonoft 
nrraHre, nocneAHHH mecTKO csnaana hhx- 

HHM KOHUOM C AOpHHpywmeft TOAOBKOft H 

HMeer b CBoeft nonocTH now paAHaJibHio- 
kh oTBepcTHHMK nepexpuBaTejib noTOKa* 
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(54) A DEVICE FOR PLACING A 
PATCH IN A CASING 
(57) The invention relates to well 
servicing technology and is designed to 
restore leaktight sealing of casing in oil, 
water, and gas wells. The aim is to 
improve the reliability of operation of the 
device by preventing jamming of shaped 
conical stops 9 in corrugated patch 3 
while at the same time 



[vertically along right margin] 
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[see original Russian for figure] 



Fig. 4 
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simplifying its design. The device contains 
a hollow rod 1 with radial holes 2 and 
stops 9, the stops being disposed in the 
cavity of sleeve corrugated patch 3. At the 
ends of the cylindrical portions of 
corrugated patch 3 are disposed a lower 
packing assembly 4, that is rigidly 
connected with hollow rod 1, and an 
upper packing assembly 4, where stops 9 
are rigidly connected with packing 
assemblies 4. Under corrugated patch 3 is 
disposed coring head 14, with which the 
lower end of hollow rod 1 is rigidly 
connected. Lower packing assembly 4 is 
mounted on a shear member on hollow 
rod 1 . Under radial holes 2, hollow rod 1 
in its cavity has a flow shutoff assembly in 
the form of a shear blind flange 10 with 
locking device. When fluid is delivered 
into the inner cavity of corrugated 
patch 3, 



pressure is created, ensuring expansion 
and squeezing of corrugated patch 3 until 
its corrugated part makes complete 
contact against the inner wall of the 
casing. Leaktight sealing of the inner 
cavity of corrugated patch 3 is provided 
by packing assemblies 4. At the critical 
pressure, lower packing assembly 4 drops 
along hollow rod 1 . At the same time, 
with a slight increase in pressure, the 
locking device of blind flange 10 is 
sheared off, and the flange falls into the 
widened cavity of hollow rod 1 to the 
limit stop cross member disposed in it. 
The channel for transfer of fluid to head 
14 is unblocked. Check valve 15 
disposed therein is closed when the 
pressure is created. 9 drawings. 



1 

The invention relates to well servicing technology, and specifically to devices for 
restoring leaktight sealing of casing in oil, water, and gas wells. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing jamming of the stops in the patch while at the same time simplifying its design. 

Fig. 1 shows the corrugated patch with cylindrical terminal portions; Fig. 2 shows a 
sectional view of the A— A section in Fig. 1, Fig. 3 shows a sectional view of the B— B 
section in Fig. 1; Fig. 4 shows the device assembled with the patch, general view; Fig. 5 shows 
the position of the patch after hydraulic action on the patch; Fig. 6 shows the same, after the 
lower packing assembly has sheared off, Fig. 7 shows the same, during its sizing by the coring 
head in the initial period; Fig. 8 shows the position of the flow shutoff at the time the patch is 
being expanded by hydraulic action; Fig. 9 shows a cutaway view of the same, after it is 
sheared off. 

The device consists of a hollow rod 1 with radial holes 2, disposed inside corrugated 
patch 3, packing assemblies 4 that are secured on hollow rod 1 in the terminal cylindrical parts 
of corrugated 
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patch 3 and consist of elastic ring bushings 5, cup seals 6, limit stop 7 and shear limit stop 8 
that are disposed exterior to corrugated patch 3 beyond packing assemblies 4, shaped conical 
stops 9 that are disposed in the transitional areas from corrugated to cylindrical surface on 
patch 3, in order to ensure that the patch remains in a fixed position during lowering into the 
well and to create conditions for disposition of the packing elements above the stops in the 
cylindrical parts of the patch, a flow shutoff assembly in the form of shear blind flange 10 with 
locking device 1 1, mounted in hollow rod 1 under its radial holes, limit stop cross member 12 
that is disposed in the widened cavity 13 of rod 1, hydraulic coring head 14 that is secured to 
the lower end of hollow rod 1, and check valve 15 that is disposed in hydraulic coring head 

The device is lowered on tubing 16 to the location 17 of the defect in casing 18. 
The device operates as follows. 

After the device, assembled with the patch, is lowered on tubing 1 6 into the well to the 
location 17 
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of the defect in casing 16, fluid is delivered along hollow rod 1 through radial holes 2 to the 
inner cavity of patch 3 and hydraulic pressure is created, ensuring expansion and squeezing of 
the patch until its corrugated part makes complete contact against the inner wall of the casing. 

Leaktight sealing of the inner cavity of the patch with creation of pressure is ensured 
by packing assemblies 4, disposed at the ends of the patch in the cylindrical parts. In this case 
initially leaktight sealing is ensured by cup seals 6, and as the pressure increases, the reliability 
of the leaktight sealing is additionally improved by elastic bushings 5, which under pressure 
move together with the cups in the axial direction along rod 1, are compressed, and expand in 
the radial direction along the diameter, making tight contact with the cylindrical surface of the 
patch with its simultaneous expansion as the pressure increases up to the critical value. At the 
moment the critical (calculated) pressure is reached, limit stop (collar) 8 is sheared off and 
lower packing assembly 4 moves downward along the hollow rod. At the same time, with a 
slight (calculated) increase in pressure, locking device 1 1 of the flow shutoff assembly, shear 
blind flange 10, is sheared off and the flange drops into widened cavity 13 onto limit stop 
cross member 12, unblocking the channel for transfer of fluid to hydraulic coring head 14. 
When pressure is created in the coring head, check valve 1 5 is closed. 

The process of expanding the cylindrical ends of the patch and sizing the patch along 
its entire length is carried out by pulling the hydraulic coring head through under pressure as 
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the tubing is lifted to the surface. Since hollow rod 1 has radial holes 2 with exit of fluid into 
the well, maintenance of the necessary pressure in the device while expanding the ends and 
sizing the patch is ensured by increasing pump output. 

Sizing of the patch may be repeated by multiple passes of the hydraulic corinc head 
where lowering of the head into the initial position is accomplished without excess pressure of 
the tluid in the system. 

After the process of patch placement is finished, the excess pressure in the system is 
released and the dev,ce is lifted to the surface, where the fluid is drained from the pipes 
through radial holes 2 of the device. 



Claim 



A device for placing a patch in casing, containing a hollow rod with radial holes a 
corrugated patch with cylindrical portions at the ends for disposition of an upper packing 
assembly that ,s ngidly connected with the hollow rod and a lower packing assembly, supports 
that are disposed ,n the cavity of the patch and are rigidly connected with the packing 
assemblies, and a coring head that is disposed under the patch, distinguished by the fact that 
with the aim of improving the reliability of operation of the device by preventing jamming of 
the supports m the patch while simultaneously simplifying its design, the lower packing 
assembly is mounted on a shear member on the hollow rod, the latter is rigidly connected by 
the lower end with the coring head and has a flow shutoff assembly in its cavity under the 
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[see Russian original for figure] 



B B 

1.5/2d 
Fig 1 
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[see Russian original for figure] [see Russian original for figure] 

A=A B — B 



F «g 2 Fig. 3 



[see Russian original for figure] 



Fig. 5 
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[see Russian original for figure] [see Russian original for figure] 



F 'g- 6 Fig. 7 



Copied from 10468719 on 05/26/2006 

* :::::::::::::::::::::::::::::::::::::::::::::::::::::::::.' 



1432190 



[see Russian original for figure] [see Russian original for figure] 



F'g- 8 Fig 9 
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